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Plot	4C	shows	that	errors	would	be	well	explained	by	the	difference	between	gaze	and	touch	angle.	Plots	4A	and	4B	show	that	both	gaze	and	touch	location	would	also	predict	errors.	In	fact,	under	this	model	gaze	and	touch	would	have	equal	and	opposite	effects:		𝐸 = (𝑔 − 𝑡) ∗ 𝑏		 (Eq.	2)	 	by	the	distributive	property:	𝐸 = 𝑔 ∗ 𝑏 − 𝑡 ∗ 𝑏		 (Eq.	4,	rewritten	attractor	model)		 This	linear	version	of	the	attractor	model	turns	out	be	just	a	special	case	of	the	shifter-plus	model.			
	Figure	5.4.	Predictions	of	the	attractor	model.	A	and	B:	Both	touch	and	gaze	have	equal	and	opposite	linear	effects.	C:	The	difference	between	gaze	and	touch	explains	error	in	localization.	Format	and	legend	as	Figure	5.2.				 Luckily,	the	attractor	model	is	unlikely	to	be	linear	as	that	would	suggest	that	touches	very	far	from	the	location	of	gaze	would	be	attracted	towards	gaze	the	most.	Instead,	we	predict	that	there	will	be	a	region	around	gaze	where	touch	locations	are	attracted	more,	and	that	the	strength	of	attraction	will	diminish	with	the	
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	 In	all	of	the	experiments	described	here,	only	one	or	two	dimensions	of	space	are	considered.	The	third	dimension	(vertical)	was	not	considered	and	should	be	examined	in	future	research	and	analysis.	Indeed,	if	touch	locations	are	coded	relative	to	gaze	then	the	touch	locations	on	the	torso	in	Chapters	3	–	5	would	have	a	large	vertical	component	(as	touches	are	considerably	lower	than	gaze	angle)	in	addition	to	the	horizontal	component(s)	considered	in	the	analyses	presented	here.	This	point	may	be	even	more	relevant	for	touch	locations	on	the	back.		 Throughout	this	work	we	present	the	effects	and	errors	in	touch	localization	as	effects	in	the	perception	of	touch	location.	It	is	important	to	point	out	that	these	errors	may	be	due	to	the	response	only,	and	that	the	actual	perception	of	touch	location	may	not	be	affected.	However,	there	are	some	reasons	to	believe	that	at	least	some	of	the	errors	relate	to	perception.	For	one,	errors	are	found	in	nearly	every	response	method	used,	accept	for	pointing	in	Chapter	5,	though	other	researchers	have	shown	effects	related	to	pointing	(Harrar	&	Harris,	2010;	Mueller	&	Fiehler,	2014a).	In	addition,	in	Chapter	3	if	effects	were	only	due	to	how	the	response	measure	was	used,	we	would	have	expected	to	see	significant	effects	in	Experiment	3	when	touch	was	reported	with	gaze	eccentric	but	perceived	with	gaze	centered.	That	touch	localization	was	not	affected	when	response	was	made	with	gaze	eccentric	suggests	that	errors	are	in	fact	due	to	perception. 
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Overall	Conclusions	The	work	described	in	this	thesis	demonstrates	that	behavioral	work	can	elucidate	the	coding	mechanisms	used	in	the	brain.	Although	neurophysiological	and	neuroimaging	work	has	shown	that	stimuli	locations	are	coded	in	multiple	reference	frames	in	the	brain,	behavioral	work	such	as	this	is	required	to	show	that	those	representations	are	actually	perceptually	and	behaviorally	relevant.			 This	work	also	has	practical	implications.	Tactile	displays	similar	to	the	array	of	vibrators	on	the	tactor	array	used	in	chapters	3	through	5	are	used	to	provide	spatial	orientation	cues	for	aviation	pilots	and	in	other	spatial	navigation	situations	(Gemperle,	Ota,	&	Siewiorek,	2001;	Jones,	Lockyer,	&	Piateski,	2006;	Tsukada	&	Yasumura,	2004;	van	Erp,	2001).	In	these	applications	it	is	assumed	that	a	given	tactor	at	a	fixed	location	will	always	be	perceived	in	the	same	location,	and	can	thus	provide	spatial	navigation	information	to	the	wearer.	However,	in	these	applications	it	may	be	very	important	to	know	that	the	perceived	location	actually	depends	on	the	orientation	of	gaze.	Operators	should	heed	these	results	and	urge	wearers	to	orient	gaze	in	a	fixed	location	before	interpreting	the	information	provided	by	the	tactile	display,	especially	when	knowing	the	precise	location	may	make	the	difference	between	life	and	death	as	in	aviation	and	military	applications.			 	
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